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54)  PAPER  COATING  COMPOSITION. 
«  paper  coating  composition  particularly  suited  for  pro- 

ducing  paper  board  and  gate  roll-coated  paper,  which  con- 
tains  as  a  binder  a  copolymer  latex  comprising  aliphatic  con- 
jugated  diene,  aromatic  vinyl,  and  vinylic  amide  monomers 
and  ethylenically  unsaturated  carboxylic  acid  as  essential 
components  and  being  prepared  by  conducting  emulsion 
polymerization  of  5  to  40  wt.%  of  monomers  suitably  selected 
from  among  the  monomers  excluding  the  vinylic  amide  mon- 

 ̂ omer  so  as  to  obtain  a  copolymerwith  a  glass  transition  point 
*  of  up  to  50°C,  followed  by  the  emulsion  polymerization  of  the 

rest  of  the  monomers.  This  composition  shows  such  an  ex- 
g  cellent  mechanical  stability  in  gate  roll  coating  that  it  enables 
2  high-speed  coating.  In  addition,  it  is  excellent  in  dry  picking @  resistance  and  printing  gloss.  When  used  in  board  coating,  it 
 ̂ enables  an  increase  in  the  concentration  of  solids,  and  is  also 

3  excellent  in  blister  resistance,  dry  picking  resistance,  white 
If)  paper  gloss,  and  printing  gloss. 
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S P E C I F I C A T I O N  

PAPER  COATING  COMPOSITION 

T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p a p e r   c o a t i n g  

c o m p o s i t i o n   and  more  p a r t i c u l a r l y   to  a  c o a t i n g   c o m p o s i -  

5  t i o n   f o r   c a r d b o a r d   w h i c h   e x h i b i t s   e x c e l l e n t   c o a t i n g  

w o r k a b i l i t y   in  p r o d u c t i o n   of  c o a t e d   p a p e r   by  h i g h   s o l i d  

p a p e r   c o a t i n g   and  f u r t h e r   i s   e x c e l l e n t   in  a d h e s i o n  

s t r e n g t h ,   p r i n t i n g   g l o s s ,   and  p e r f o r m a n c e   s u c h   as  g l u -  

a b i l i t y ,   b l i s t e r   pack   and  so  f o r t h .   In  a d d i t i o n ,   t h e  

10  p a p e r   c o a t i n g   c o m p o s i t i o n   of  t he   p r e s e n t   i n v e n t i o n   c a n  

be  u s e d   e f f e c t i v e l y   as  a  p a p e r   c o a t i n g   c o m p o s i t i o n   f o r  

g a t e   r o l l   c o a t i n g   w h i c h   i s   e x c e l l e n t   in  w o r k a b i l i t y .  

B a c k g r o u n d   A r t  

Many  i m p r o v e m e n t s   have   h e r e t o f o r e   been   made  to  a 

1  5  s t y r e n e / b u t a d i e n e   c o p o l y m e r   l a t e x   as  a  p i g m e n t   b i n d e r   f o r  

p a p e r   or  c a r d b o a r d   in  r e s p e c t   of  c o m p a t i b i l i t y   w i t h  

i n o r g a n i c   p i g m e n t s ,   m u t u a l   s o l u b i l i t y   w i t h   c a s e i n ,   s t a r c h  

and  so  f o r t h ,   w o r k a b i l i t y   a t   t h e   s t a g e   of  c o a t i n g ,   a n d  

p h y s i c a l   p r o p e r t i e s   such   as  g l o s s ,   l i g h t   f a s t n e s s ,   i n k  

20  r e c e p t i v i t y ,   d ry   p i c k   r e s i s t a n c e   of  c o a t e d   p a p e r ,   and  t h e  

p r e s e n t   c a r b o x y l a t e d   s t y r e n e / b u t a d i e n e - b a s e d   r u b b e r   l a t e x  

has   been   d e v e l o p e d   and  g e n e r a l l y   u s e d .  

In  r e c e n t   y e a r s ,   i n c r e a s i n g   t h e   s o l i d s   c o n t e n t   of  a 

c o l o r   has   been   made  f o r   t he   p u r p o s e   of  c o s t   r e d u c t i o n   d u e  
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to  s a v i n g   or  a r y m g   e n e r g y   a t   t h e   t i m e   of  c o a t i n g .   I n  

t h i s   i n c r e a s i n g   t h e   s o l i d s   c o n t e n t ,   as  t he   v i s c o s i t y   of  a  

c o m p o s i t i o n   f o r   p a p e r   c o a t i n g   ( c o l o r )   i n c r e a s e s   a n d  

f l u i d i t y   i s   r e d u c e d ,   t h e r e   a r i s e s   t he   p r o b l e m   t h a t   w o r k -  

5  a b i l i t y   i s   r e d u c e d .   As  a  c o u n t e r m e a s u r e   f o r   t h i s ,   f rom  a  

v i e w p o i n t   of  p i g m e n t ,   a  m e t h o d   in  w h i c h   t h e   p r o p o r t i o n   o f  

f i n e   p a r t i c l e s   of  h e a v y   c a l c i u m   c a r b o n a t e   h a v i n g   g o o d  

f l u i d i t y   to   be  u s e d   i s   i n c r e a s e d ,   and  f rom  a  v i e w p o i n t   o f  

b i n d e r ,   a  m e t h o d   in  w h i c h   t h e   a m o u n t   of  a  n a t u r a l   w a t e r -  

10  s o l u b l e   b i n d e r ,   s u c h   as  c a s e i n ,   s t a r c h   and  t h e   l i k e ,  

h a v i n g   a  g r e a t   t h i c k e n i n g   a c t i o n   is   d e c r e a s e d   and  a  l a t e x  

i s   made  r i c h   have   been   g e n e r a l l y   e m p l o y e d   ( s e e ,   f o r  

e x a m p l e ,   TAPPI  C o a t i n g   C o n f e r e n c e   ' 7 9 ) .   H o w e v e r ,   as  t h e  

v i s c o s i t y   of  a  c o a t i n g   c o m p o s i t i o n   f o r   c a r d b o a r d   i s  

15  l i a b l e   to  i n c r e a s e ,   a  c o a t i n g   c o m p o s i t i o n   f o r   c a r d b o a r d  

w h i c h   i s   e x c e l l e n t   in  w o r k a b i l i t y   and  i s   of  h i g h   c o n c e n -  

t r a t i o n   c a n n o t   be  o b t a i n e d   by  t h e   m e t h o d s   as  d e s c r i b e d  

a b o v e   . 

M o r e o v e r ,   w i t h   a  r e c e n t   r a p i d   i n c r e a s e   of  p r i n t e d  

!0  m a t t e r ,   a  t r e n d   of  h i g h - s p e e d   p r i n t i n g   p a r t i c u l a r l y   i n  

o f f s e t   p r i n t i n g   has   become  i n c r e a s i n g l y   m a r k e d ,   and  t h e  

f o l l o w i n g   p r o p e r t i e s   have   been   r e q u i r e d   f o r   a  p i g m e n t -  

c o a t e d   p a p e r   f o r   o f f s e t   c o a t i n g   and  a  p i g m e n t   b i n d e r .  

One  i s   a  p r o p e r t y   w h i c h   w i t h s t a n d s   a  m e c h a n i c a l   f o r c e  
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a y p i x e u   to  cne  s u r r a c e   or  a  p i g m e n t - c o a t e d   p a p e r   a t   t h e  

t i m e   of  p r i n t i n g ,   p r e v e n t i n g   t he   f a l l i n g   o f f   of  p i g m e n t  

and  t h e   p e e l i n g   of  a  c o a t i n g   l a y e r   f rom  a  b a s e   p a p e r   a n d  

p e r m i t t i n g   b e a u t i f u l   p r i n t i n g .   For  t h i s ,   i t   is   n e c e s s a r y  

5  f o r   p i g m e n t s   to  be  f i r m l y   b o n d e d   and  a l s o   f o r   a  p i g m e n t -  

c o a t e d   l a y e r   and  a  b a s e   p a p e r   as  a  s u b s t r a t e   to  be  f i r m l y  

b o n d e d .   As  t h e   p r i n t i n g   s p e e d   is  more  i n c r e a s e d   and  a l s o  

t h e   number   of  r e p e a t i n g   of  c o a t i n g   i s   more  i n c r e a s e d ,   t h e  

b r e a k a g e   of  t he   p a p e r   s u r f a c e   b e c o m e s   more  v i g o r o u s ,   a n d  

10  a  p i g m e n t - c o a t e d   p a p e r   w h i c h   can  w i t h s t a n d   them  i s  

n e e d e d .   For  t h i s ,   a  p i g m e n t   b i n d e r   h a v i n g   e x c e l l e n t  

a d h e s i o n   s t r e n g t h   is   n e e d e d .  

F u r t h e r m o r e ,   s i n c e   c a r d b o a r d   i s   u s e d   f o r   w r a p p i n g ,  

p o s t   w o r k i n g   p e r f o r m a n c e   s u c h   as  b l i s t e r   pack   s u i t a b i l i t y  

5  ( a d h e s i o n   p r o p e r t i e s   b e t w e e n   c a r d b o a r d   and  a  p l a s t i c   f i l m  

or  s h e e t   in  t h e   p a c k a g e   of  an  a r t i c l e   s a n d w i c h e d   b e t w e e n  

t h e   c a r b d o a r d   and  t h e   p l a s t i c   f i l m   or  s h e e t ) ,   g l u a b i l i t y  

( g l u a b i l i t y   b e t w e e n   p a p e r   and  p a p e r )   and  so  f o r t h   i s  

r e q u i r e d   t h e r e f o r .   H o w e v e r ,   t he   c o n v e n t i o n a l   c a r b o x y l a t e d  

0  s t y r e n e / b u t a d i e n e - b a s e d   r u b b e r   l a t e x e s   have   no t   b e e n  

s u f f i c i e n t l y   s a t i s f a c t o r y   in  t h e s e   r e s p e c t s .  

F u r t h e r m o r e ,   in  r e c e n t   y e a r s ,   in  r e s p o n s e   to  t h e  

demand  of  i n c r e a s i n g   t he   q u a l i t y   of  v a r i o u s   m a g a z i n e s ,  

w r a p p i n g   p a p e r ,   p r i n t e d   p a p e r   f o r   p r o p a g a n d a ,   and  s o  
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f o r t h ,   l i g h t   w e i g h t   c o a t e d   p a p e r   or  u l t r a   l i g h t   w e i g h t  

c o a t e d   p a p e r ,   t h e   c o a t e d   a m o u n t   of  w h i c h   i s   s m a l l   a s  

c o m p a r e d   w i t h   t h e   c o n v e n t i o n a l   c o a t e d   p a p e r s   has   b e e n  

r a p i d l y   s p r e a d i n g .   As  t h i s   l i g h t   w e i g h t   c o a t i n g   or  u l t r a  

5  l i g h t   w e i g h t   c o a t i n g   m e t h o d ,   a  g a t e   r o l l   c o a t i n g   m e t h o d  

is   e m p l o y e d .   As  t he   a d v a n t a g e s   of  t h e   g a t e   r o l l   c o a t i n g ,  

(1)  s i m u l t a n e o u s   c o a t i n g   on  b o t h   s i d e s   of  p a p e r   i s  

p o s s i b l e ,   (2)  h i g h - s p e e d   c o a t i n g   of  a  h i g h   c o n c e n t r a t i o n  

c o a t i n g   s o l u t i o n   i s   p o s s i b l e ,   (3)  d r y i n g   e n e r g y   can   b e  

10  r e d u c e d ,   (4)  t h e   p e r m e a t i o n   of  a  c o a t i n g   s o l u t i o n   in  t h e  

i n s i d e   of  a  b a s e   s t o c k   i s   l i m i t e d ,   t h e   y i e l d   on  t he   p a p e r  

s u r f a c e   i s   h i g h   and  t h u s   t h e r e   can  be  o b t a i n e d   a  c o a t e d  

p a p e r   w h i c h   i s   of  h i g h   o p a c i t y   and  i s   e x c e l l e n t   i n  

s m o o t h n e s s   and  so  f o r t h   can  be  g i v e n .  

15  H o w e v e r ,   when  a  c o a t i n g   c o m p o s i t i o n   in  w h i c h   t h e  

c o n v e n t i o n a l   g e n e r a l l y   u s e d   c o p o l y m e r   l a t e x   i s   u s e d   a s  

a  p i g m e n t   b i n d e r   i s   u s e d   in  g a t e   r o l l   c o a t i n g ,   s i n c e   a  

h i g h   s h e a r i n g   f o r c e   i s   a p p l i e d   to  t h e   c o a t i n g   c o m p o s i t i o n  

b e t w e e n   an  i n n e r   g a t e   r o l l   and  an  o u t e r   g a t e   r o l l ,   o r  

20  b e t w e e n   an  a p p l i c a t o r   r o l l   and  an  i n n e r   g a t e   r o l l ,   t h e  

gum  up  p h e n o m e n o n   s o m e t i m e s   o c c u r s ,   d a m a g i n g   t he   r o l l  

s u r f a c e ,   or  a  c o a g u l a t e d   m a t e r i a l   s o m e t i m e s   a t t a c h e s   t o  

t h e   s u r f a c e   of  t he   r o l l ,   d e c r e a s i n g   o p e r a t i n g   e f f i c i e n c y  

and  t h e   s m o o t h n e s s   of  t h e   c o a t i n g   l a y e r .   M o r e o v e r ,   i f   w a t e r  
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iCLC"LJ-UI1  -Lt=  <-<->o  iow,   s o i i a i r i c a t i o n   and  f i x a t i o n   b e t w e e n  

r o l l s   o c c u r s ,   s e r i o u s l y   r e d u c i n g   r u n n a b i l i t y .   On  t h e  

o t h e r   h a n d ,   a  c o a t e d   p a p e r   a f t e r   g a t e   r o l l   c o a t i n g   i s  

g e n e r a l l y   s u b j e c t e d   to  drum  d r y i n g ,   and  i f   t he   w a t e r  

5  r e t e n t i o n   is   too   h i g h ,   t he   drum  s u r f a c e   is   c o n t a m i n a t e d  

and  t he   s m o o t h n e s s   of  t he   s u r f a c e   of  t he   c o a t i n g   l a y e r  

d e c r e a s e s .   I f   t he   c o a t i n g   l a y e r   has   s t i c k n e s s ,   i t  

a t t a c h e s   to  t he   drum  s u r f a c e   and  c o n t a m i n a t e s   t h e   d r u m  

s u r f a c e   and ,   as  a  r e s u l t ,   o p e r a t i n g   e f f i c i e n c y   d e c r e a s e s  

0  and  f u r t h e r   t he   s m o o t h n e s s   of  t h e   c o a t i n g   l a y e r   i s  

d e c r e a s e d .  

Ga te   r o l l   c o a t i n g   p e r m i t s   l i g h t   w e i g h t   c o a t i n g   o r  

u l t r a   l i g h t   w e i g h t   c o a t i n g ,   b u t   has  a  p r o b l e m   in  t h a t   i f  

t h e   c o a t i n g   l a y e r   i s   t h i n ,   p r i n t i n g   g l o s s   d e c r e a s e s .  

5  A c c o r d i n g l y ,   a  c o a t i n g   c o m p o s i t i o n   f o r   g a t e   r o l l   c o a t i n g  

is   r e q u i r e d   to  have   much  e x c e l l e n t   p r i n t i n g   g l o s s   as  c o m -  

p a r e d   w i t h   t he   c o n v e n t i o n a l   c o a t i n g   c o m p o s i t i o n s ,   in  b l a d e  

c o a t i n g .   H o w e v e r ,   a  c o a t i n g   c o m p o s i t i o n   u s i n g   t he   c o n v e n -  

t i o n a l   c a r b o x y l a t e d   b u t a d i e n e - b a s e d   r u b b e r   l a t e x   as  a  

0  p i g m e n t   b i n d e r ,   when  u s e d   in  g a t e   r o l l   c o a t i n g ,   has  n o t  

be  s u f f i c i e n t l y   s a t i s f a c t o r y   in  t he   s m o o t h n e s s ,   p r i n t i n g  

g l o s s ,   a d h e s i o n   s t r e n g t h   of  t he   c o a t i n g   l a y e r ,   and  t h e  

o p e r a t i n g   e f f i c i e n c y   a t   c o a t i n g   and  d r y i n g   s t a g e s .  
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D i s c l o s u r e   of  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   is   i n t e n d e d   to  o v e r c o m e   t h e  

a b o v e   p r o b l e m s   and  i t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n -  

t i o n   to  p r o v i d e   a  p a p e r   c o a t i n g   c o m p o s i t i o n   w h i c h  

5  e x h i b i t s   e x c e l l e n t   c o a t i n g   w o r k a b i l i t y   in  p r o d u c t i o n   o f  

c o a t e d   p a p e r   by  h i g h   s o l i d   c o a t i n g ,   f u r t h e r   has   e x c e l l e n t  

a d h e s i o n   s t r e n g t h ,   p r i n t i n g   g l o s s ,   wet  ink  r e c e p t i v i t y  

and  p o s t   w o r k i n g   p e r f o r m a n c e   s u c h   as  g l u a b i l i t y   a n d  

b l i s t e r   p a c k ,   and  i s   s u i t a b l e   f o r   c o a t i n g   of  c a r d b o a r d ,  

10  and  w h i c h   i s   e x c e l l e n t   in  s m o o t h n e s s ,   p r i n t i n g   g l o s s   a n d  

a d h e s i o n   s t r e n g t h   of  a  c o a t i n g   l a y e r   s u r f a c e ,   i s   f r e e  

f rom  t h e   gum  up  p h e n o m e o n o n   of  a  c o a t i n g   s o l u t i o n   a t   t h e  

t i m e   of  c o a t i n g   and  t h e   c o n t a m i n a t i o n   of  a  drum  s u r f a c e  

a t   t h e   t i m e   of  drum  d r y i n g ,   is   e x c e l l e n t   in  o p e r a t i n g  

15  e f f i c i e n c y ,   and  is   s u i t a b l e   f o r   g a t e   r o l l   c o a t i n g   a n d  

c a r d b o a r d   c o a t i n g .  

As  a  r e s u l t   of  i n v e s t i g a t i o n s ,   t h e   p r e s e n t   i n v e n t o r s  

have   f o u n d   t h a t   t h e   a b o v e   o b j e c t   can  be  a t t a i n e d   by  u s i n g  

a  s p e c i f i e d   c o p o l y m e r   l a t e x   as  a  p i g m e n t   b i n d e r ,   a n d  

20  b a s e d   on  t h e   f i n d i n g s ,   have   c o m p l e t e d   t he   p r e s e n t   i n v e n -  

t i o n .  

T h a t   i s ,   t he   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p a p e r  

c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g   a  p i g m e n t   and  a  b i n d e r ,  

w h i c h   is   c h a r a c t e r i z e d   in  t h a t ,   as  t h e   b i n d e r ,   t h e  
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f o l l o w i n g   c o p o l y m e r   l a t e x   is   u s e d .  

C o p o l y m e r   L a t e x  

(a)  A l i p h a t i c   c o n j u g a t e d   d i e n e  

20  to  60%  by  w e i g h t  

5  (b)  A r o m a t i c   v i n y l   c o m p o u n d  

10  to  65%  by  w e i g h t  

(c)  A m i d e - b a s e d   v i n y l   m o n o m e r  

0.1  to  1  0%  by  w e i g h t  

(d)  E t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d  

10  0 .5   to  10%  by  w e i g h t  

(e)  O t h e r   c o p o l y m e r i z a b l e   c o m p o u n d  

0  to   40%  by  w e i g h t  

A  m u l t i - s t a g e   p o l y m e r i z a t i o n   c o p o l y m e r   l a t e x  

o b t a i n e d   by  f i r s t   e m u l s i o n   p o l y m e r i z i n g   5  to  40%  b y  

15  w e i g h t   b a s e d   on  the   t o t a l   w e i g h t   of  t he   m o n o m e r s   u s e d   o f  

a  monomer  m i x t u r e   c o m p r i s i n g   a t   l e a s t   one  m o n o m e r  

s e l e c t e d   f rom  e a c h   of  ( a ) ,   ( b ) ,   (d)  and  (e)  a b o v e   t o  

form  a  c o p o l y m e r   h a v i n g   a  g l a s s   t r a n s i t i o n   t e m p e r a t u r e   o f  

no t   more  t h a n   50°C,   and  t h e n ,   in  t he   p r e s e n c e   of  t h i s  

20  c o p o l y m e r ,   e m u l s i o n   p o l y p o l y m e r i z i n g   a  monomer   m i x t u r e  

c o m p r i s i n g   (c)  and  t he   r e m a i n i n g   ( a ) ,   ( b ) ,   ( d ) ,   ( e )  

monomers   . 

The  p a p e r   c o a t i n g   c o m p o s i t i o n   of  t he   p r e s e n t  

i n v e n t i o n   i s   e s p e c i a l l y   p r e f e r a b l e   f o r   t he   one  f o r  

c a r d b o a r d   as  w e l l   as  t he   one  f o r   g a t e   r o l l   c o a t i n g .  
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B e s t   Mode  f o r   C a r r y i n g   Out  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   w i l l   h e r e i n a f t e r   be  e x p l a i n e d  

in  d e t a i l .  

As  t y p i c a l   e x a m p l e s   of  t h e   a l i p h a t i c   c o n j u g a t e d  

5  d i e n e   ( C o m p o n e n t   ( a ) )   to  be  u s e d   in  p r o d u c t i o n   of  t h e  

c o p o l y m e r   l a t e x   of  t h e   p r e s e n t   i n v e n t i o n ,   b u t a d i e n e ,   i s o -  

p r e n e ,   2 - c h l o r o - l   ,  3 - b u t a d i e n e ,   e t c .   can  be  g i v e n .   T h e  

p r o p o r t i o n   of  t he   c o m p o n e n t   (a)  u s e d   s h o u l d   be  in  t h e  

r a n g e   of  20  to   60%  by  w e i g h t   in  o r d e r   to  i m p a r t   p r o p e r  

10  e l a s t i s i t y   and  f i l m   h a r d n e s s   to  t h e   c o p o l y m e r ,   and  i s  

p r e f e r a b l y   25  to   50%  by  w e i g h t .   Below  20%  by  w e i g h t ,   t h e  

r e s u l t i n g   c o p o l y m e r   is   h a r d   and  b r i t t l e ,   w h i l e   on  t h e  

o t h e r   h a n d ,   a b o v e   60%  by  w e i g h t ,   t h e   r e s u l t i n g   c o p o l y m e r  

b e c o m e s   t o o   s o f t ,   w a t e r   r e s i s t a n c e   d r o p s ,   and  s t i c k n e s s  

15  i n c r e a s e s   and ,   t h e r e f o r e ,   in  g a t e   r o l l   c o a t i n g   t he   d r u m  

c o n t a m i n a t i o n   of  a  d r i e r   o c c u r s   and  o p e r a t i n g   e f f i c i e n c y  

d r o p s   . 

As  t y p i c a l   e x a m p l e s   of  t he   a r o m a t i c   v i n y l   c o m p o u n d  

( C o m p o n e n t   ( b ) ) ,   s t y r e n e ,   a l p h a   (  (*  )  - m e t h y l s t y r e n e ,   v i n y l -  

20  t o l u e n e ,   p - m e t h y l s t y r e n e   ,  e t c .   can  be  g i v e n .   The  p r o p o r -  

t i o n   of  t h e   c o m p o n e n t   (b)  u s e d   is   10  to  65%  by  w e i g h t   a n d  

p e f e r a b l y   30  to  60%  by  w e i g h t .   Below  10%  by  w e i g h t ,   w a t e r  

r e s i s t a n c e   and  a d h e s i o n   s t r e n g t h   of  t he   r e s u l t i n g  

c o p o l y m e r   a r e   p o o r ,   w h i l e   on  t he   o t h e r   h a n d ,   in  e x c e s s   o f  
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bb%  £>y  w e i g h t ,   p o l y m e r i z a t i o n   s t a b i l i t y   d r o p s ;   in  p a r -  

t i c u l a r ,   g a t e   r o l l   c o a t i n g   e f f i c i e n c y   d r o p s .  

As  t y p i c a l   e x a m p l e s   of  t he   a m i d e - b a s e d   v i n y l   m o n o m e r  

( C o m p o n e n t   ( c ) ) ,   a c r y l a m i d e ,   m e t h a c r y l a m i d e ,   N - m e t h y l o l -  

5  a r y l a m i d e ,   d i a c e t o n e a c r y l a m i d e   ,  c r o t o n a m i d e ,   i t a c o n a m i d e ,  

m e t h y l i t a c o n a m i d e ,   m a l e i c   a c i d   m o n o a m i d e ,   m e t h y l e n e d i -  

a c r y l a m i d e ,   e t c .   can  be  g i v e n .   Of  t h e s e ,   a c r y l a m i d e ,  

m e t h a c r y l a m i d e   and  N - m e t h y l o l a c r y l a m i d e   a r e   p r e f e r r e d .  

The  p r o p o r t i o n   of  t he   c o m p o n e n t   (c)  u s e d ,   when  t h e  

10  c o m p o s i t i o n   is   u s e d   as  a  c a r d b o a r d   c o a t i n g   c o m p o s i t i o n ,  

i s   0 .1   to  10%  by  w e i g h t   and  p r e f e r a b l y   1  to  8%  by  w e i g h t .  

Below  0.1%  by  w e i g h t ,   p r o p e r   v i s c o s i t y   c a n n o t   be  o b t a i n e d  

and  t he   e f f e c t   of  i m p r o v i n g   p o s t   w o r k i n g   p e r f o r m a n c e   s u c h  

as  b l i s t e r   pack   s u i t a b i l i t y   and  g l u a b i l i t y   w h i c h   a r e  

15  i m p o r t a n t   c h a r a c t e r i s t i c s   of  c a r d b o a r d   is   no t   s u f f i c i e n t  

and  u n d e s i r a b l e .   On  the   o t h e r   h a n d ,   i f   i t   i s   in  e x c e s s   o f  

10%  by  w e i g h t ,   v i s c o s i t y   b e c o m e s   too   h i g h   and  t h u s  

o p e r a t i n g   e f f i c i e n c y   u n d e s i r a b l y   d r o p s .  

When  t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e   p r e s e n t  

10  i n v e n t i o n   is   u s e d   in  g a t e   r o l l   c o a t i n g ,   as  t he   c o m p o n e n t  

( c ) ,   i t   is   p r e f e r r e d   f o r   t he   a m i d e - b a s e d   v i n y l   m o n o m e r  

to  be  u s e d   in  t he   r a n g e   of  0 .1   to  10%  by  w e i g h t ,   p r e f e r -  

a b l y   0 .5  to  8%  by  w e i g h t .   If   t he   p r o p o r t i o n   of  t h e   a m i d e -  

b a s e d   v i n y l   monomer  u s e d   as  t he   c o m p o n e n t   (c)  i s   l e s s  
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t h a n   0.1%  by  w e i g h t   t h e   gum  up  p h e n o m e n o n   and  t h e   c o n -  

t a m i n a t i o n   of  t h e   drum  s u r f a c e   a r e   l i a b l e   to  o c c u r   a t   t h e  

t i m e   of  g a t e   r o l l   c o a t i n g ,   and  o p e r a t i n g   e f f i c i e n c y  

d r o p s .   M o r e o v e r ,   a  c o m p o s i t i o n   h a v i n g   e x c e l l e n t   p r i n t i n g  

5  g l o s s   c a n n o t   be  o b t a i n e d .   On  t he   o t h e r   h a n d ,   i f   i t   i s  

in  e x c e s s   of  10%  by  w e i g h t ,   t he   v i s c o s i t y   of  t h e   p a p e r  

c o a t i n g   c o m p o s i t i o n   b e c o m e s   t oo   h i g h   and  t h u s   o p e r a t i n g  

e f f i c i e n c y   u n d e s i r a b l y   d r o p s .  

As  t y p i c a l   e x a m p l e s   of  t h e   e t h y l e n i c a l l y   u n s a t u r a t e d  

10  c a r b o x y l i c   a c i d   ( C o m p o n e n t   ( d ) ) ,   mono-  or  d i - c a r b o x y l i c  

a c i d s   s u c h   as  a c r y l i c   a c i d ,   m e t h a c r y l i c   a c i d ,   c r o t o n i c  

a c i d ,   m a l e i c   a c i d ,   f u m a r i c   a c i d ,   i t a c o n i c   a c i d ,   e t c .   c a n  

be  g i v e n .   In  a d d i t i o n ,   d i c a r b o x y l i c   a n h y d r i d e s   can  b e  

u s e d .   The  p r o p o r t i o n   of  t h e   c o m p o n e n t   (d)  u s e d   i s   0 .5   t o  

15  10%  by  w e i g h t   and  p r e f e r a b l y   1  to  7%  by  w e i g h t .   I f   i t   i s  

b e l o w   0.5%  by  w e i g h t ,   t he   a d h e s i o n   s t r e n g t h   of  t h e  

r e s u l t i n g   c o p o l y m e r   d r o p s ,   m e c h a n i c a l   s t a b i l i t y   d e c r e a s e s  

and  t h u s   o p e r a t i n g   e f f i c i e n c y   d r o p s .   On  t he   o t h e r   h a n d ,  

i f   i t   i s   in  e x c e s s   of  10%  by  w e i g h t ,   t h e   v i s c o s i t y   of  t h e  

20  l a t e x   b e c o m e s   too   h i g h   and  h a n d l i n g   b e c o m e s   d i f f i c u l t .  

As  t y p i c a l   e x a m p l e s   of  t h e   o t h e r   c o p o l y m e r i z a b l e  

c o m p o u n d   ( C o m p o n e n t   ( e ) ) ,   e t h y l e n i c a l l y   u n s a t u r a t e d  

c a r b o x y l i c   a c i d   e s t e r s ,   v i n y l   c y a n i d e   c o m p o u n d s ,   e t c .   c a n  

be  g i v e n .   R e p r e s e n t a t i v e   e x a m p l e s   of  t h e   e t h y l e n i c a l l y  
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-i  l  -  

u n s a t u r a t e d   c a r b o x y l i c   a c i d   e s t e r   i n c l u d e   a l k y l   a c r y l a t e  

and  a l k y l   m e t h a c r y l a t e   such   as  m e t h y l   a c r y l a t e ,   m e t h y l  

m e t h a c r y l a t e ,   e t h y l   a c r y l a t e ,   e t h y l   m e t h a c r y l a t e ,   b u t y l  

a c r y l a t e ,   b u t y l   m e t h a c r y l a t e ,   e t c . ,   and  h y d r o x y a l k y l  

5  e s t e r   such   as  2 - h y d r o x y e t h y l   a c r y l a t e ,   2 - h y d r o x y e t h y l  

m e t h a c r y l a t e ,   e t c . ,   and  r e p r e s e n t a t i v e   e x a m p l e s   of  t h e  

v i n y l   c y a n i d e   compound   i n c l u d e   a c r y l o n i t r i l e   ,  m e t h a c r y l o -  

n i t r i l e ,   e t c .   Of  t h e s e ,   m e t h y l   m e t h a c r y l a t e   and  a c r y l o -  

n i t r i l e   a r e   p r e f e r a b l y   u s e d .   The  p r o p o r t i o n   of  t h e   c o m -  

10  p o n e n t   (e)  u s e d   is   0  to  40%  by  w e i g h t   and  p r e f e r a b l y   5  t o  

30%  by  w e i g h t .   If   i t   i s   in  e x c e s s   of  40%  by  w e i g h t ,   t h e  

p r o p o r t i o n s   of  t he   a b o v e   c o m p o n e n t s   (a)  to  (d)  u s e d   a r e  

o u t s i d e   t he   a b o v e   s p e c i f i e d   r a n g e s ,   t he   o b j e c t   of  t h e  

p r e s e n t   i n v e n t i o n   c a n n o t   be  a t t a i n e d .  

15  In  a  c a s e   w h e r e   t he   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  c o a t i n g   c o m p o s i t i o n   f o r  

g a t e   r o l l   c o a t i n g ,   as  t he   o t h e r   c o p o l y m e r i z a b l e   c o m p o u n d s  

as  t he   c o m p o n e n t   (e)  in  t h e   a b o v e   monomer  c o m p o s i t i o n ,  

h y d r o x y a l k y l - c o n t a i n i n g   a c r y l a t e   or  m e t h a c r y l a t e ,   such   a s  

JO  2 - h y d r o x y e t h y l   a c r y l a t e ,   2 - h y d r o x y e t h y l   m e t h a c r y l a t e ,   3 -  

h y d r o x y p r o p y l   a c r y l a t e ,   3 - h y d r o x y p r o p y l   m e t h a c r y l a t e ,  

2 , 3 , 4 , 5 , 6 - p e n t a h y d r o x y h e x y l   a c r y l a t e ,   2  ,  3  ,  4  ,  5  ,  6 - p e n t a -  

h y d r o x y   m e t h a c r y l a t e ,   2  ,  3  ,  4  ,  5 - t e t r a h y d r o x y p e n t y l  

a c r y l a t e ,   2  ,  3  ,  4  ,  5 - t e t r a h y d r o x y p e n t h y l   m e t h a c r y l a t e ,   e t c .  



0 3 C . 4 4 8   9  

can  be  u s e d .   Of  t h e s e ,   m e t h y l   m e t h a c r y l a t e ,   a c r y l o -  

n i t r i l e ,   2 - h y d r o x y e t h y l   a c r y l a t e ,   2 - h y d r o x y e t h y l   m e t h -  

a c r y l a t e ,   e t c .   a r e   p r e f e r a b l y   u s e d .  

The  m o n o m e r s   of  e a c h   of  t h e   a b o v e   c o m p o n e n t s   (a)  t o  

5  (e)  can  be  u s e d   a l o n e   or  as  m i x t u r e s   c o m p r i s i n g   two  or  m o r e  

t h e r e o f .  

The  c o p o l y m e r   l a t e x   to  be  u s e d   in  t h e   p r e s e n t   i n v e n -  

t i o n   i s   a  m u l t i - s t a g e   p o l y m e r i z a t i o n   c o p o l y m e r   l a t e x  

o b t a i n e d   by  a  m u l t i - s t a g e   p o l y m e r i z a t i o n   m e t h o d .   S p e c i f i -  

10  c a l l y ,   i t   i s   o b t a i n e d   by  f i r s t   p o l y m e r i z i n g   5  to  40%  b y  

w e i g h t ,   p r e f e r a b l y   10  to  35%  by  w e i g h t   b a s e d   on  t h e   t o t a l  

w e i g h t   of  t h e   m o n o m e r s   u s e d   of  a  monomer   m i x t u r e   c o m p r i s -  

ing   a t   l e a s t   one  monomer   s e l e c t e d   f rom  e a c h   of  t he   a b o v e  

c o m p o n e n t s   ( a ) ,   ( b ) ,   (d)  and  (e)  to  o b t a i n   a  c o p o l y m e r  

15  h a v i n g   a  g l a s s   t r a n s i t i o n   t e m p e r a t u r e   of  no t   more  t h a n  

50°C,   p r e f e r a b l y   40°C  to  - 5 0 ° C ,   and  t h e n ,   in  t he   p r e s e n c e  

of  t h i s   c o p o l y m e r ,   p o l y m e r i z i n g   a  monomer   m i x t u r e   c o m p r i s -  

s i n g   (c)  and  t h e   r e m a i n i n g   ( a ) ,   ( b ) ,   (d)  and  (e)  m o n o m e r s .  

I f   t h e   a m o u n t   of  t h e   monomer s   p o l y m e r i z e d   in  t h e   p o l y m e r i -  

20  z a t i o n   a t   t h e   f i r s t   s t a g e   is   l e s s   t h a n   5%  by  w e i g h t ,  

a d h e s i o n   s t r e n g t h   d r o p s   and  t h e   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   c a n n o t   be  a t t a i n e d ,   w h i l e   on  t h e   o t h e r   hand  i f  

i t   i s   in  e x c e s s   of  40%  by  w e i g h t ,   p o l y m e r i z a t i o n   s t a b i l i t y  

is   u n d e s i r a b l y   p o o r .   F u r t h e r m o r e ,   i f   t h e   g l a s s   t r a n s i t i o n  
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t e m p e r a t u r e   of  t he   p o l y m e r   o b t a i n e d   by  t he   p o l y m e r i z a t i o n  

a t   t he   f i r s t   s t a g e   is   more  t h a n   50°C,   r o l l   c o n t a m i n a t i o n  

o c c u r s   a t   t h e   s t e p   of  c o a t i n g   t he   c o m p o s t i o n   and  c o a t i n g  

e f f i c i e n c y   is   u n d e s i r a b l y   m a r k e d l y   d e c r e a s e d .  

5  The  p o l y m e r i z a t i o n   of  t h e   c o m p o n e n t   (c)  and  t h e  

r e m a i n i n g   ( a ) ,   ( b ) ,   ( d ) ,   (e)  a f t e r   t he   p o l y m e r i z a t i o n   a t  

t he   f i r s t   s t a g e   i s   no t   l i m i t e d   to  a  o n e - s t a g e   r e a c t i o n  

and  may  be  a  m u l t i - s t a g e   r e a c t i o n ;   t h a t   i s ,   t h e   number   o f  

p o l y m e r i z a t i o n s -   a f t e r   t he   f i r s t   s t a g e   is   n o t   c r i t i c a l .  

10  M o r e o v e r ,   t he   c o m b i n a t i o n ,   t he   o r d e r   of  a d d i t i o n   and  s o  

f o r t h   of  t h e   a b o v e   c o m p o n e n t s   in  p o l y m e r i z a t i o n   a t   t h e  

s e c o n d   s t a g e   or  a f t e r   t he   s e c o n d   s t a g e   a r e   no t   c r i t i c a l .  

More  s p e c i f i c a l l y ,   f o r   e x a m p l e ,   a f t e r   t he   p o l y m e r i z a t i o n  

a t   t he   f i r s t   s t a g e ,   t he   c o m p o n e n t   (c)  may  be  a d d e d   a n d  

15  p o l y m e r i z e d   and  t h e n   t he   r e m a i n i n g   c o m p o n e n t s   ( a ) ,   (b)  , 

( d ) ,   (e)  may  be  a d d e d   to  c o m p l e t e   p o l y m e r i z a t i o n ,   or  t h e  

c o m p o n e n t   (c)  and  t h e   r e m a i n i n g   c o m p o n e n t s   may  be  a d d e d  

a t   t h e   same  t i m e   and  p o l y m e r i z e d .   M o r e o v e r ,   t h e   m o n o m e r s  

u s e d   in  p o l y m e r i z a t i o n   a t   t he   f i r s t   s t a g e ,   or  a t   t h e  

20  s e c o n d   s t a g e   or  a f t e r   t h e   s e c o n d   s t a g e   may  be  c h a r g e d   i n  

a  r e a c t o r   a t   t he   same  t i m e   and  p o l y m e r i z e d ,   or  can  b e  

p o l y m e r i z e d   w h i l e   i n t r o d u c i n g ,   c o n t i n u o u s l y   or .   i n t e r -  

m i t t e n t l y ,   in  t he   r e a c t o r .  

The  c o p o l y m e r   l a t e x   of  t h e   p r e s e n t   i n v e n t i o n   can  b e  



p r o d u c e d   by  t h e   c o n v e n t i o n a l l y   known  m e t h o d   as  l o n g   a s  

t h e   a b o v e   r e q u i r e m e n t s   a r e   s a t i s f i e d .   T h a t   i s ,   i t   can   b e  

p r o d u c e d   by  e m u l s i o n   p o l y m e r i z a t i o n   u s i n g   an  e m u l s i f y i n g  

a g e n t ,   a  p o l y m e r i z a t i o n   i n i t i a t o r ,   a  p o l y m e r   c h a i n   t r a n s -  

5  f e r   a g e n t   and  so  f o r t h   in  an  a q u e o u s   m e d i u m .  

The  g l a s s   t r a n s i t i o n   t e m p e r a t u r e   of  t h e   c o p o l y m e r  

l a t e x   of  t h e   p r e s e n t   i n v e n t i o n   is  p r e f e r a b l y   in  t h e   r a n g e  

of  - 3 0 ° C   to  +30°C.   If   a  c o p o l y m e r   l a t e x   h a v i n g   a  g l a s s  

t r a n s i t i o n   t e m p e r a t u r e   f a l l i n g   w i t h i n   t h e   a b o v e   r a n g e   i s  

10  u s e d ,   t h e r e   can  be  o b t a i n e d   a  c a r d b o a r d   h a v i n g   g o o d  

g l o s s ,   s t r e n g t h ,   wet   ink   r e c e p t i v i t y   and  p o s t   w o r k i n g  

s u i t a b i l i t y .  

In  a  c a s e   w h e r e   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  c o a t i n g   c o m p o s i t i o n   f o r  

15  c a r d b o a r d ,   as  t h e   p i g m e n t   b i n d e r ,   t he   a b o v e   c o p o l y m e r  

l a t e x   can  be  u s e d   in  c o m b i n a t i o n   w i t h   a  w a t e r - s o l u b l e  

b i n d e r   s u c h   as  c a s e i n ,   c a s e i n   m o d i f i e d   p r o d u c t s ,   s t a r c h ,  

s t a r c h   m o d i f i e d   p r o d u c t s ,   p o l y v i n y l   a l c o h o l ,   c a r b o x y -  

m e t h y l   c e l l u l o s e ,   and  t h e   l i k e .   In  p a r t i c u l a r ,   c a s e i n   a n d  

20  i t s   m o d i f i e d   p r o d u c t s   a r e   p r e f e r r e d ,   and  i f   t h e   a b o v e  

c o p o l y m e r   i s   u s e d   in  c o m b i n a t i o n   w i t h   c a s e i n   a n d / o r   i t s  

m o d i f i e d   p r o d u c t s ,   w a t e r   r e t e n t i o n ,   a d h e s i o n   f o r c e ,   a n d  

g l o s s   of  c o a t e d   p a p e r   a r e   m a r k e d l y   i n c r e a s e d .   As  t h i s  

c a s e i n   a n d / o r   i t s   m o d i f i e d   p r o d u c t s ,   t h o s e   c o n v e n t i o n a l l y  
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in  g e n e r a l   use   can  be  u s e d .   The  a m o u n t   of  t h e   w a t e r - s o l u -  

b l e   b i n d e r   a d d e d   i s   p r e f e r a b l y   1  to  20  p a r t s   by  w e i g h t ,  

more  p r e f e r a b l y   2  to  15  p a r t s   by  w e i g h t   pe r   100  p a r t s   b y  

w e i g h t   of  t he   p i g m e n t .  

3  In  a  c a s e   w h e r e   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  c o a t i n g   c o m p o s i t i o n   f o r  

c a r d b o a r d ,   as  t he   p i g m e n t ,   m i n e r a l   p i g m e n t s   g e n e r a l l y  

u s e d   in  p a p e r   c o a t i n g   can  be  u s e d .   T y p i c a l   e x a m p l e s   a r e  

c l a y ,   b a r i u m   s u l f a t e ,   t i t a n i u m   o x i d e ,   c a l c i u m   c a r b o n a t e ,  

0  s a t i n   w h i t e ,   and  t he   l i k e .  

The  r a t i o   of  t h e   p i g m e n t   to  t he   p i g m e n t   b i n d e r   i s  

u s u a l l y   such   t h a t   t h e   a m o u n t   of  t he   p i g m e n t   b i n d e r   ( w h e n  

a  w a t e r - s o l u b l e   b i n d e r   is   u s e d ,   t o t a l   a m o u n t   of  t he   b i n d e r  

and  t he   c o p o l y m e r   l a t e x )   is   a b o u t   5  to  30  p a r t s   by  w e i g h t  

5  pe r   100  p a r t s   by  w e i g h t   of  t h e   p i g m e n t .  

To  t he   c a r d b o a r d   c o a t i n g   c o m p o s i t i o n   of  t h e   p r e s e n t  

i n v e n t i o n   can  be  a p p r o p r i a t e l y   c o m p o u n d e d   v a r i o u s   a d d i -  

t i v e s   g e n e r a l l y   u s e d ,   such   as  an  i n s o l u b i l i z a t i o n   i n c r e a s -  

ing   a g e n t ,   an  i n s o l u b i l i z a t i o n   a c c e l e r a t i n g   a g e n t ,   a  p i g -  

0  ment   d i s p e r s i n g   a g e n t ,   a  v i s c o s i t y   c o n t r o l l i n g   a g e n t ,   a  

c o l o r i n g   p i g m e n t ,   a  f l u o r e s c e n t   dye  and  a  pH  a d j u s t i n g  

a g e n t .  

In  a  c a s e   w h e r e   t he   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   is   u s e d   as  a  p a p e r   c o a t i n g   c o m p o s i t i o n  
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f o r   g a t e   r o l l   c o a t i n g ,   t he   a v e r a g e   p a r t i c l e   d i a m e t e r   o f  

t he   c o p o l y m e r   l a t e x   to   be  u s e d   as  a  b i n d e r   i s   p r e f e r a b l y  

500  to  2 , 5 0 0   A,  more  p r e f e r a b l y   600  to  2 , 3 0 0   A  and  p a r -  
o 

t i c u l a r l y   p r e f e r a b l y   700  to  1 , 9 9 0   A.  If   t he   a v e r a g e  

5  p a r t i c l e   d i a m e t e r   i s   in  e x c e s s   of  2500  A,  d ry   s t r e n g t h  

d r o p s   and  t h e   c o m p o s i t i o n   i s   u n s u i t a b l e   f o r   g a t e   r o l l  

o 
c o a t i n g .   On  t h e   o t h e r   h a n d ,   i f   i t   i s   l e s s   t h a n   500  A,  t h e  

v i s c o s i t y   of  t he   c o p o l y m e r   l a t e x   b e c o m e s   h i g h ,   t he   s t a -  

b i l i t y   of  t h e   c o a t i n g   c o m p o s i t i o n   d r o p s ,   and  o p e r a t i n g  

10  e f f i c i e n c y   i s   d e c r e a s e d .   M o r e o v e r ,   t he   t o l u e n e   i n s o l u b l e  

c o n t e n t   of  t h e   c o p o l y m e r   i s   p r e f e r a b l y   20  to   95%  b y  

w e i g h t   and  more  p r e f e r a b l y   40  to  90%  by  w e i g h t .   I f   t h e  

t o l u e n e   i n s o l u b l e   c o n t e n t   is   l e s s   t h a n   20%  by  w e i g h t ,  

a d h e s i o n   s t r e n g t h   d r o p s   and  t h e   s t a b i l i t y   of  t he   c o p o l y -  

15  mer  d r o p s ,   and  t h u s   t h e   gum  up  p h e n o m e n o n   is   l i a b l e   t o  

o c c u r   and  o p e r a t i n g   e f f i c i e n c y   is   r e d u c e d .   On  t he   o t h e r  

h a n d ,   i f   i t   is   in  e x c e s s   of  95%  by  w e i g h t ,   a d h e s i o n  

s t r e n g t h   d r o p s .  

The  a v e r a g e   p a r t i c l e   d i a m e t e r   and  t he   t o l u e n e   i n -  

20  s o l u b l e   c o n t e n t   we re   m e a s u r e d   by  t h e   f o l l o w i n g   m e t h o d s .  

A v e r a g e   P a r t i c l e   D i a m e t e r  

A  c o p o l y m e r   l a t e x   was  t r e a t e d   w i t h   o s m i c   a c i d   a n d  

t h e n   o b s e r v e d   u n d e r   an  e l e c t r o n   m i c r o s c o p e ,   and  a r i t h m e -  

t i c   mean  of  d i a m e t e r s   of  500  p a r t i c l e s   was  d e t e r m i n e d   a n d  



0 3 0 4 4   8 . 9  

-  1  1  -  

i n d i c a t e d   as  an  a v e r a g e   p a r t i c l e   d i a m e t e r .  

T o l u e n e   I n s o l u b l e   C o n t e n t  

A  c o p o l y m e r   l a t e x   was  a d j u s t e d   to  pH  8,  and  a  c o -  

p o l y m e r   in  t he   l a t e x   was  c o a g u l a t e d   w i t h   i s o p r o p a n o l   a n d  

5  t h e n   w a s h e d   and  d r i e d   to  o b t a i n   s o l i d s .   0 .3   g  of  t h e  

s o l i d s   was  d i p p e d   in  100  ml  of  t o l u e n e   a t   room  t e m p e r a -  

t u r e   f o r   20  h o u r s   and ,   .  t h e r e a f t e r   ,  f i l t e r e d   w i t h   a  1 2 0  

mesh  m e t a l   n e t .   The  w e i g h t   r a t i o   of  t he   r e s i d u a l   s o l i d s  

to  t h e   a l l   s o l i d s   was  i n d i c a t e d   as  a  t o l u e n e   i n s o l u b l e  

10  c o n t e n t .  

In  a  c a s e   w h e r e   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  c o a t i n g   c o m p o s i t i o n   f o r  

g a t e   r c . l   c o a t i n g ,   t h e   s t a b i l i t y   of  t he   c o p o l y m e r   l a t e x  

is   i m p o r t a n t .   In  o r d e r   to  e v a l u a t e   t h e   s t a b i l i t y ,   a  d e -  

15  g r e e   of  s t a b i l i t y   was  m e a s u r e d   by  t he   f o l l o w i n g   m e t h o d .  

D e g r e e   of  S t a b i l i t y  

15  p a r t s   by  w e i g h t   ( c a l c u l a t e d   as  s o l i d s )   of  a  c o -  

p o l y m e r   l a t e x ,   80  p a r t s   of  c l a y ,   20  p a r t s   of  c a l c i u m   c a r -  

b o n a t e   and  7  p a r t s   of  s t a r c h   were   m i x e d ,   and  t he   s o l i d s  

10  c o n c e n t r a t i o n   was  a d j u s t e d   to  30%  by  v / e i g h t   by  a d d i n g  

t h e r e t o   w a t e r .  

100  g  of  t he   t e s t   s o l u t i o n   was  w e i g h e d   in  a  v e s s e l  

of  a  Maron  m e c h a n i c a l   s t a b i l i t y   t e s t e r   a c c o r d i n g   to  J I S  

K6387  and  warmed  to  70  °C  u s i n g   ho t   w a t e r ,   and  t h e   h o t  
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w a t e r   was  m a i n t a i n e d   a t   70°C.   The  t e s t   s o l u t i o n   w a s  

s t i r r e d   u n d e r   c o n d i t i o n s   of  p r e s s u r e   2  k g / c m 2 ,   s t i r r i n g  

s p e e d   1 , 0 0 0   rpm,  s t i r r i n g   t i m e   10  m i n u t e s .   Then ,   t h e   t e s t  

s o l u t i o n   was  f i l t e r e d   w i t h   a  120  mesh  m e t a l   n e t ,   and  t h e  

5  a m o u n t   of  t h e   r e s i d u e   on  t h e   m e t a l   n e t   was  m e a s u r e d .   T h e  

d e g r e e   of  s t a b i l i t y   was  d e t e r m i n e d   by  t h e   f o l l o w i n g   e q u a -  

t i o n .  

D e g r e e   of  S t a b i l i t y   ( w t % ) =  

Amount  of  R e s i d u e   ( g )  

10  T o t a l   Amount  of  S o l i d s   in  T e s t   S t o l u t i o n  

b e f o r e   M e a s u r e m e n t   ( g )  

In  a  c a s e   w h e r e   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  p a p e r   c o a t i n g   c o m p o s i t i o n  

f o r   g a t e   r o l l   c o a t i n g ,   t h e   d e g r e e   of  s t a b i l i t y   as  d e t e r -  

15  m i n e d   by  t h e   a b o v e   m e t h o d   i s   no t   more  t h a n   0.9%  by  w e i g h t  

and  p r e f e r a b l y   n o t   more  t h a n   0.6%  by  w e i g h t .   I f   t h e   d e -  

g r e e   of  s t a b i l i t y   i s   in  e x c e s s   of  0.9%  by  w e i g h t ,   t h e   gum 

up  p h e n o m e n o n   r e a d i l y   o c c u r s   a n d ,   as  a  r e s u l t ,   a  s m o o t h  

c o a t i n g   l a y e r   c a n n o t   be  o b t a i n e d   and  o p e r a t i n g   e f f i c i e n c y  

20  i s   a l s o   r e d u c e d .  

In  a  c a s e   w h e r e   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   i s   u s e d   as  a  p a p e r   c o a t i n g   c o m p o s i t i o n  

f o r   g a t e   r o l l   c o a t i n g ,   t he   g l a s s   t r a n s i t i o n   t e m p e r t u r e   o f  

t h e   c o p o l y m e r   l a t e x   u s e d   i s   p r e f e r a b l y   in  t h e   r a n g e   o f  
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—  v-  J-i  i t   is   l o w e r   t h a n   -50UC,  t h e   s t i c k n e s s  

of  t he   c o p o l y e r   l a t e x   b e c o m e s   h i g h   and  o p e r a t i n g   e f f i -  

c i e n c y   i s   r e d u c e d .   On  t he   o t h e r   h a n d ,   i f   i t   i s   h i g h e r  

t h a n   +40°C,   a d h e s i o n   s t r e n g t h   u n d e s i r a b l y   d r o p s .  

3  E m u l s i o n   p o l y m e r i z a t i o n   of  t he   a f o r e m e n t i o n e d   m o n o -  

mers   ( a ) ,   ( b ) ,   ( c ) ,   ( d ) ,   (e)  can  be  c a r r i e d   ou t   in  a n  

a q u e o u s   medium  u s i n g   an  e m u l s i f y i n g   a g e n t ,   a  p o l y m e r i z a -  
t i o n   i n i t i a t o r ,   a  m o l e c u l a r   w e i g h t   m o d i f i e r ,   and  so  f o r t h  

by  t he   known  m e t h o d .  

0  As  t h e   e m u l s i f y i n g   a g e n t ,   f o r   e x a m p l e ,   an  a m o p h o -  

t e r i c   s u r f a c t a n t ,   an  a n i o n i c   s u r f a c t a n t ,   or  a  n o n i o n i c  

s u r f a c t a n t   can  be  u s e d .   As  t h e   a m p h o t e r i c   s u r f a c t a n t ,  

t h o s e   c o n t a i n i n g   a  c a r b o x y l i c   a c i d   s a l t ,   a  s u l f u r i c   a c i d  

e s t e r   s a l t ,   a  s u l f o n i c   a c i d   s a l t   or  a  p h o s p h o r i c   a c i d  

5  e s t e r   s a l t   as  t he   a n i o n   p o r t i o n   and  an  amine   s a l t   or  a 

q u a t e r n a r y   ammonium  s a l t   as  t he   c a t i o n   p o r t i o n   can  b e  

g i v e n .   More  s p e c i f i c a l l y ,   as  t he   s a l t s   of  a l k y l b e t a i n e   , 
t h e   s a l t s   of  e ach   of  l a u r y l b e t a i n e ,   s t e a r y l b e t a i n e ,  

c o c o a m i d o p r o p y l b e t a i n e   and  2 - u n d e c y l - h y d r o x y e t h y l -  

0  i m i d a z o l i u m b e t a i n e ,   and  as  t h o s e   of  t he   amino   a c i d   t y p e ,  

the   s a l t s   of  e a c h   of  l a u r y l - b e t a   (8)  - a l a n i n e ,   s t e a r y l - b e t a -  

(6)  - a l a n i n e ,   l a u r y l d i   ( a m i n o e t h y l   )  g l y c i n e   ,  o c t y l d i -  

( a m i n o e t h y l )   g l y c i n e   and  d i o c t y l d i   ( a m i n o e t h y l   )  g l y c i n e   c a n  

be  g i v e n .   As  t he   a n i o n i c   s u r f a c t a n t ,   f o r   e x a m p l e ,   t h e  
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s u l f u r i c   a c i d   e s t e r s   of  h i g h e r   a l c o h o l s ,   a l k y   l b e n z e n e -  

s u l f o n i c   a c i d   s a l t s ,   a l i p h a t i c   s u l f o n i c   a c i d   s a l t s   and  t h e  

l i k e   can   be  g i v e n .   As  t h e   n o n i o n i c   s u r f a c t a n t ,   t he   u s u a l  

a l k y l e s t e r   t y p e ,   a l k y l   e t h e r   t y p e ,   a l k y l p h e n y l   e t h e r   t y p e  

of  p o l y e t h y l e n e   g l y c o l   and  t he   l i k e   a r e   u s e d .  

As  t h e   i n i t i a t o r ,   any  of  a  w a t e r - s o l u b l e   i n i t i a t o r ,  

s u c h   as  s o d i u m   p e r s u l f a t e ,   p o t a s s i u m   p e r s u l f a t e ,   a m m o n i u m  

p e r s u l f a t e   and  t h e   l i k e ;   an  o i l - s o l u b l e   i n i t i a t o r ,   s u c h  

as  b e n z o y l   p e r o x i d e ,   c u m e n e h y d r o p e r o x i d e   ,  a z o b i s i s o b u t y l o -  

0  n i t r i l e   and  t h e   l i k e ;   or  a  r e d o x   t y p e   i n i t i a t o r   can  b e  

u s e d .  

Wi th   r e g a r d   to   a  m o l e c u l a r   w e i g h t   m o d i f i e r ,   a  c h e -  

l a t i n g   a g e n t ,   i n o r g a n i c   s a l t s   and  so  f o r t h ,   t h o s e   k n o w n  

in  e m u l s i o n   p o l y m e r i z a t i o n   a r e   u s e d .  

15  The  p a p e r   c o a t i n g   c o m p o s i t i o n   f o r   g a t e   r o l l   c o a t i n g  

of  t h e   p r e s e n t   i n v e n t i o n   i s   p r e p a r e d   as  an  a q u e o u s   d i s -  

p e r s i o n   f rom  t h e   a b o v e   c o p o l y m e r   l a t e x   in  c o m b i n a t i o n  

w i t h   an  i n o r g a n i c   p i g m e n t   or  an.  o r g a n i c   p i g m e n t ,   p r e f e r a b l y  

an  i n o r g a n i c   p i g m e n t   and ,   i f   n e c e s s a r y ,   o t h e r   b i n d e r s .  

20  In  t h i s   c a s e ,   p e r   100  p a r t s   by  w e i g h t   of  t h e   p i g m e n t ,  

as  c a l c u l a t e d   as  s o l i d s ,   t h e   c o p o l y m e r   l a t e x   of  t h e   p r e s e n t  

i n v e n t i o n   i s   u s e d   in  5  to  4  0  p a r t s   by  w e i g h t ,   p r e f e r a b l y   9 

to  30  p a r t s   by  w e i g h t ,   and  t he   o t h e r   b i n d e r   i s   u s e d   in  0  t o  

30  p a r t s   by  w e i g h t ,   p r e f e r a b l y   2  to   10  p a r t s   by  w e i g h t .  
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I f   t h e   c o p o l y m e r   l a t e x   i s   l e s s   t h a n   5  p a r t s   by  w e i g h t ,   n o  

s u f f i c i e n t   a d h e s i o n   s t r e n g t h   can  be  o b t a i n e d .   On  t h e  

o t h e r   h a n d ,   i f   i t   is   in  e x c e s s   of  40  p a r t s   by  w e i g h t ,   t h e  

v i s c o s i t y   of  t h e   c o a t i n g   c o m p o s i t i o n   i n c r e a s e s   and  f l u -  

5  i d i t y   d r o p s ,   and  t h u s   c o a t i n g   e f f i c i e n c y   is   r e d u c e d .  

As  t he   p i g m e n t ,   an  i n o r g a n i c   p i g m e n t ,   such   as  k a o l i n  

c l a y ,   t a l c ,   b a r i u m   s u l f a t e ,   t i t a n i u m   o x i d e   ( r u t i l e   a n a t a s e ) ,  

c a l c i u m   c a r b o n a t e ,   a l u m i n u m   h y d r o x i d e ,   z i n c   o x i d e ,   s a t i n  

w h i t e   and  t h e   l i k e ,   or  an  o r g a n i c   p i g m e n t ,   s u c h   as  a  

10  p o l y s t y r e n e   l a t e x   can  be  u s e d .   They  a r e   u s e d   a l o n e   or  a s  

m i x t u r e s   t h e r e o f .  

As  t he   o t h e r   b i n d e r s ,   a  n a t u r a l   b i n d e r ,   such   a s  

s t a r c h ,   o x i d i z e d   s t a r c h ,   s o y b e a n   p r o t e i n ,   c a s e i n   and  t h e  

l i k e ,   or  a  s y n t h e t i c   l a t e x ,   such   as  p o l y v i n y l   a l c o h o l ,   a 

15  p o l y v i n y l   a c e t a t e   l a t e x ,   an  a c r y l   l a t e x ,   a  c a r b o x y - m o d i -  

f i e d   SB  l a t e x ,   a  b u t a d i e n e - m e t h y l   m e t h a c r y l a t e   and  t h e  

l i k e   is   u s e d .  

In  p r e p a r i n g   t h e   p a p e r   c o a t i n g   c o m p o s i t i o n   f o r   g a t e  

r o l l   c o a t i n g   in  t h e   p r e s e n t   i n v e n t i o n ,   o t h e r   a d d i t i v e s  

20  such   as  a  d i s p e r s i n g   a g e n t   ( s o d i u m   p y r o p h o s p h a t e ,   s o d i u m  

h e x a m e t a p h o s p h a t e   and  t he   l i k e ) ,   a ' d e f o a m i n g   a g e n t   ( p o l y -  

g l y c o l ,   f a t t y   a c i d   e s t e r s ,   p h o s p h o r i c   a c i d   e s t e r s ,   s i l i -  

cone   o i l   and  t he   l i k e ) ,   a  l e v e l l i n g   a g e n t   ( T u r k e y   r e d  

o i l ,   d i c y a n e d i a m i d e   ,  u r e a   and  t h e   l i k e ) ,   an  a n t i c e p t i c ,  
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an  i n s o l u b i l i z e r   ( f o r m a l i n ,   h e x a m i n e ,   a  m e l a m i n e   r e s i n ,   a  

u r e a   r e s i n ,   g l y o x a l   and  t h e   l i k e ) ,   a  r e l e a s i n g   a g e n t  

( c a l c i u m   s t e a r a t e ,   p a r a f f i n   e m u l s i o n   and  t h e   l i k e ) ,   a  

f l u o r e s c e n t   d y e ,   a  c o l o r   w a t e r   r e t e n t i o n   i n c r e a s i n g   a g e n t  

5  (  c a r b o x y m e t h y l   c e l l u l o s e ,   s o d i u m   a l g i n a t e   and  t he   l i k e )  

a r e   a d d e d   i f   n e c e s s a r y .  

The  p a p e r   c o a t i n g   c o m p o s i t i o n   of  t h e   p r e s e n t   i n v e n -  

t i o n   i s ,   a f t e r   b e i n g   c o a t e d ,   d r i e d   in  s u r f a c e   and  f i n i s h -  

ed  by  c a l e n d e r i n g   and  so  f o r t h .  

10  ( E x a m p l e )  

The  p r e s e n t   i n v e n t i o n   is   e x p l a i n e d   by  i l l u s t r a t i n g  

e x a m p l e s ,   a l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   i s   no t   l i m i t e d  

to   t h e   f o l l o w i n g   e x a m p l e s .   In  t he   e x a m p l e s ,   p a r t s   and  % 

s h o w i n g   t h e   p r o p o r t i o n s   mean  p a r t s   by  w e i g h t   and  %  b y  

15  w e i g h t ,   r e s p e c t i v e l y .  

P r e p a r a t i o n   E x a m p l e   1 

( P r e p a r a t i o n   of  C o p o l y m e r   L a t e x )  

In  an  a u t o c l a v e   were   p l a c e d   200  p a r t s   by  w e i g h t   o f  

w a t e r ,   0 .5   p a r t   of  s o d i u m   d o d e c y l b e n z e n e s u l f o n a t e ,   1 . 5  

20  p a r t s   of  p o t a s s i u m   p e r s u l f a t e ,   6  p a r t s   of  c a r b o n   t e t r a -  

c h l o r i d e   and  t h e   f i r s t   s t a g e   c o m p o n e n t s   shown  in  T a b l e   1 ,  

and  t h e y   we re   r e a c t e d   a t   60  °C  f o r   3  h o u r s   to   o b t a i n   a  

c o p o l y m e r   l a t e x   a t   a  p o l y m e r i z a t i o n   c o n v e r s i o n   of  n o t  

l e s s   t h a n   98%.  S u b s e q u e n t l y ,   t he   s e c o n d   s t a g e   c o m p o n e n t s  



0 3 0 4   4  3  9  

shown  in  T a b l e   1  were   a d d e d ,   and  f u r t h e r   r e a c t e d   f o r   15  

h o u r s   to  p r o d u c e   C o p o l y m e r   L a t e x e s   (A)  to  (D)  and  (a)  t o  

(g)  a t   p o l y m e r i z a t i o n   c o n v e r s i o n s   of  a t   l e a s t   98%. 

The  c o p o l y m e r   l a t e x e s   (A)  to  (D)  a r e   l a t e x e s   f a l l i n g  

5  w i t h i n   t he   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n ,   and  (a)  to   ( g )  

a r e   l a t e x e s   no t   f a l l i n g   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t  

i n v e n t i o n .  

E x a m p l e s   1  to  4,  C o m p a r a t i v e   E x a m p l e s   1  to  7 

U s i n g   t he   c o p o l y m e r   l a t e x e s   (A)  to  (D)  and  (a)  t o  

10  ( g ) ,   c a r d b o a r d   p a i n t s   were   p r e p a r e d   a c c o r d i n g   to  t h e  

f o l l o w i n g   f o r m u l a t i o n .  

C o m p o s i t i o n  

Clay   60  p a r t s  

C a l c i u m   c a r b o n a t e   40  p a r t s  

15  C o p o l y m e r   l a t e x   ( s o l i d s )   15  p a r t s  

C a s e i n   6  p a r t s  

W a t e r   was  a d d e d   in  such   an  a m o u n t   t h a t   t he   s o l i d s  

c o n c e n t r a t i o n   was  60%.  T h i s   c a r d b o a r d   p a i n t   was  c o a t e d  

u n d e r   t he   c o n d i t i o n s   shown  b e l o w   to  o b t a i n   a  c o a t e d  

20  p a p e r .  

M e t h o d :   Rod  hand  c o a t i n g  

D r y i n g : .   Gear   o v e n , 1 2 0 ° C ,   30  s e c o n d s  

C a l e n d e r :   G l o s s   c a l e n d e r ,   120°C ,   80  k g / c m ,   1  p a s s  

Base   s t o c k :   C o m m e r c i a l l y   a v a i l a b l e   c a r d b o a r d  
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(220  g / m 2 )  

The  c o a t e d   c a r d b o a r d s   t h u s   o b t a i n e d   were   m e a s u r e d   f o r  

c h a r a c t e r i s t i c s   by  t h e   f o l l o w i n g   m e t h o d s .  

RI  Dry  P i c k :   M e a s u r e   of  A d h e s i o n   S t r e n g t h  

5  The  d e g r e e   of  p i c k i n g   when  t he   c o a t e d   c a r d b o a r d   w a s  

p r i n t e d   by  t h e   use   of  an  RI  p r i n t e r   was  d e t e r m i n e d   w i t h  

t h e   n a k e d   eye   and  r a t e d   by  t h e   f i v e   s t a g e   r a t i n g   m e t h o d .  

As  t h e   v a l u e   is   h i g h e r ,   t he   a d h e s i o n   s t r e n g t h   is  h i g h e r .  

I n d i c a t e d   as  an  a v e r a g e   v a l u e   of  s i x   t e s t s .  

10  RI  Wet  P i c k :   M e a s u r e   of  I n s o l u b i l i t y  

The  d e g r e e   of  p i c k i n g   when  d a m p i n g   w a t e r   was  a p p l i e d  

by  t h e   use   of  a  m o l t o n   r o l l   of  an  RI  p r i n t e r   was  d e t e r -  

m i n e d   w i t h   t h e   n a k e d   eye  and  r a t e d   by  t he   f i v e   s t a g e   r a t -  

i ng   m e t h o d .   As  t h e   v a l u e   is   h i g h e r ,   t he   i n s o l u b i l i t y   i s  

15  b e t t e r .   I n d i c a t e d   as  an  a v e r a g e   v a l u e   of  s i x   t e s t s .  

G l o s s   of  C o a t e d   P a p e r  

M e a s u r e d   by  t h e   use   of  a  M u r a k a m i   t y p e   g l o s s m e t e r  

( 7 5 ° - 7 5 ° )   . 

P r i n t i n g   G l o s s  

20  A  web  o f f s e t   ink   was  a p p l i e d   by  s o l i d   p r i n t i n g   w i t h  

an  RI  p r i n t e r ,   and  t he   p r i n t i n g   g l o s s   was  m e a s u r e d   by  t h e  

use   of  a  M u r a k a m i   t y p e   g l o s s m e t e r   ( 7 5 ° - 7 5 ° ) .  

Wet  Ink   R e c e p t i v i t y  

The  d e g r e e   of  ink   t r a n s f e r   when  d a m p l i n g   w a t e r   w a s  
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a p p l i e d   by  t h e   use   of  a  m o l t o n   r o l l   of  an  RI  p r i n t e r   w a s  

d e t e r m i n e d   by  m e a s u r i n g   t he   ink   c o n c e n t r a t i o n .   As  t h e  

c o n c e n t r a t i o n   is  h i g h e r ,   t h e   wet  ink   r e c e p t i v i t y   i s  

b e t t e r .   I n d i c a t e d   as  an  a v e r a g e   v a l u e   of  s i x   t e s t s .  

>  B l i s t e r   Pack   S u i t a b i l i t y  

A  1:1  m i x t u r e   of  a  b l i s t e r   pack   a d h e s i v e   #11  and  L 

R e d u c e r   ( b o t h   m a n u f a c t u r e d   by  Arakawa   T o r y o   Kogyo  C o . ,  

L t d . )   was  c o a t e d   on  e a c h   of  a  c o a t e d   p a p e r   and  a  p r i n t e d  

c o a t e d   p a p e r   in  a  u n i f o r m   t h i c k n e s s   by  t he   use   of  a  c o a t -  

10  ing  rod  and  d r i e d .   On  t h i s   c o a t i n g   l a y e r   was  o v e r l a i d   a  

h a r d   p o l y v i n y l   c h l o r i d e   p i e c e   of  s p e c i f i e d   a r e a   f o r  

b l i s t e r   p a c k ,   w h i c h   were   t h e n   b o n d e d   u n d e r   p r e s s u r e   a t  

150°C  f o r   5  s e c o n d s   by  t he   use   of  a  h e a t   s e a l e r   f rom  t h e  

back   t h e r e o f .   P o l y v i n y l   c h l o r i d e   s h e e t s   p r o v i d e d   on  t o t a l  

1  5  t w e l v e   t e s t   p i e c e s   of  s i x   t e s t   p i e c e s   w i t h   t h e   s h e e t   p r o -  

v i d e d   on  t h e   c o a t e d   p a p e r   s i d e   and  s i x   t e s t   p i e c e s   w i t h  

t h e   s h e e t   p r o v i d e d   on  t he   p r i n t e d   c o a t e d   p a p e r   s i d e   w e r e  

p e e l e d   a p a r t ,   and  t he   a d h e s i o n   s t r e n g t h   b e t w e e n   t he   c o a t e d  

s u r f a c e   and  t he   p o l y v i n y l   c h l o r i d e   s h e e t   p i e c e   in  e a c h   t e s t  

20  p i e c e   was  d e t e r m i n e d   w i t h   t h e   n a k e d   eye  and  r a t e d   by  t h e  

f i v e   s t a g e   r a t i n g   m e t h o d .   B l i s t e r   s u i t a b i l i t y   was  i n d i -  

c a t e d   as  an  a v e r a g e   v a l u e   of  12  t e s t   p i e c e s .   The  c o a t e d  

p a p e r   s i d e   means   a  s u r f a c e   on  w h i c h   an  o f f s e t   i n d i g o   i n k  

was  c o a t e d   by  s o l i d   p r i n t i n g   w i t h   an  RI  p r i n t e r .  
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G l u a b i l i t y  

L i f e   Bond  ( m a n u f a c t u r e d   by  N i c h i e i   Kako  C o . ,   L t d . )  

was  c o a t e d   on  t h e   s u r f a c e   of  a  c o a t e d   p a p e r   by  t he   use   o f  

a  s p a c e   in  s u c h   a  m a n n e r   t h a t   t he   w i d t h   was  5  mm,  t h e  

5  l e n g t h   was  80  mm,  t h e   t h i c k n e s s   was  0 .2   mm.  The  c o a t e d  

p a p e r   v/as  f o l d e d   in  s u c h   a  m a n n e r   t h a t   t he   s u r f a c e   c o a t e d  

w i t h   L i f e   Bond  v/as  in  c o n t a c t   w i t h   t he   s u r f a c e   no t   c o a t e d  

w i t h   L i f e   Bond,   and  a  l o a d   of  2  kg  was  a p p l i e d   f o r   1 

m i n u t e   to  bond  them  t o g e t h e r .   A f t e r   r e m o v a l   of  t he   l o a d ,  

10  t h e   f o l d e d   p a p e r   was  a l l o w e d   to  s t a n d   f o r   24  h o u r s   u n d e r  

c o n s t a n t   c o n d i t i o n s   of  t e m p e r a t u r e   20  °C  and  h u m i d i t y   60%.  

At  t h e   end  of  t h e   t i m e ,   t h e   c o a t e d   s u r f a c e   was  p e e l e d  

a p a r t .   The  s t a t e   of  b r e a k - d o w n   in  t he   n e i g h b o r h o o d   of  t h e  

p r e s s u r e   a p p l i e d   s u r f a c e   was  e x a m i n e d   w i t h   t he   n a k e d   e y e  

15  and  r a t e d   by  t h e   f i v e   s t a g e   r a t i n g   m e t h o d .   The  a v e r a g e  

v a l u e   of  s i x   t e s t s   was  i n d i c a t e d   as  g l u a b i l i t y .  

The  e v a l u a t i o n   r e s u l t s   a r e   shown  in  T a b l e   2 .  

The  f o l l o w i n g   can  be  s e e n   f rom  T a b l e   2 .  

E x a m p l e s   1  to  4  a r e   e x a m p l e s   in  w h i c h   t h e   c o p o l y m e r  

20  l a t e x e s   of  t h e   p r e s e n t   i n v e n t i o n   were   u s e d ,   and  t h e  

e f f e c t s   a i m e d   a t   by  t h e   p r e s e n t   i n v e n t i o n   c o u l d   b e  

o b t a i n e d .  

C o m p a r a t i v e   E x a m p l e   1  i s   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   (c)  was  u s e d   C o p o l y m e r   L a t e x   (a)  n o t   f a l l i n g  
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w i t h i n   t he   r a n g e   or  cne  p r e s e n t   n i v e u L i u u .  

p a i n t   v i s c o s i t y   was  h i g h   and  o p e r a t i n g   e f f i c i e n t y   w a s  

low.   In  a d d i t i o n ,   b l i s t e r   pack   s u i t a b i l i t y ,   g l u a b i l i t y  

and  so  f o r t h   were   p o o r .  

C o m p a r a t i v e   E x a m p l e   2  i s   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   (c)  was  u s e d   C o p o l y m e r   L a t e x   (b)  no t   f a l l i n g  

w i t h i n   t h e   r a n g e   of  t h e   p r e s e n t   i n v e n t i o n .   In  t h i s   c a s e ,  

p a i n t   v i s c o s i t y   was  m a r k e d l y   h i g h ,   o p e r a t i n g   e f f i c i e n c y  

was  low,   and  t h e   l a t e x   was  u n s u i t a b l e   f o r   c o a t i n g .  

0  C o m p a r a t i v e   E x a m p l e   3  is   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   (d)  was  u s e d   C o p o l y m e r   L a t e x   (c)  n o t   f a l l i n g  

w i t h i n   t he   r a n g e   of  t he   p r e s e n t   i n v e n t i o n .   In  t h i s   c a s e ,  

t he   c o p o l y m e r   l a t e x   was  p o o r   in  s t a b i l i t y ,   t h e   c o l o r   w a s  

in  a  c o a g u l a t e d   s t a t e ,   and  c o a t i n g   was  i m p o s s i b l e .  

15  C o m p a r a t i v e   E x a m p l e   4  is   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   (d)  was  u s e d   C o p o l y m e r   L a t e x   (d)  no t   f a l l i n g  

w i t h i n   t h e   r a n g e   of  t h e   p r e s e n t   i n v e n t i o n .   In  t h i s   c a s e ,  

p a i n t   v i s c o s i t y   was  m a r k e d l y   h i g h ,   o p e r a t i n g   e f f i c i e n c y  

was  low  and  wet   p i c k   was  p o o r .  

20  C o m p a r a t i v e   E x a m p l e   5  i s   an  e x a m p l e   in  w h i c h   t h e r e  

was  u s e d   C o p o l y m e r   L a t e x   (e)  w h e r e i n   t h e   g l a s s   t r a n s i t i o n  

t e m p e r a t u r e   of  t he   p o l y m e r   o b t a i n e d   a t   t h e   f i r s t   s t e p  

e x c e e d e d   t he   r a n g e   of  t he   p r e s e n t   i n v e n t i o n .   T h i s   c o p o l y -  

mer  l a t e x   was  s u b j e c t e d   to  t h e   s t i c k n e s s   t e s t   (A  c o p o l y -  
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rner  l a t e x   f i l m   and  a  p o l y e s t e r   f i l m   were   b o n d e d   t o g e t h e r ,  

and  t h e   s e p a r a t e d   f rom  e a c h   o t h e r .   The  f o r c e   r e q u i r e d   f o r  

s e p a r a t i o n   was  m e a s u r e d ,   and  b a s e d   on  t he   f o r c e ,   s t i c k -  

n e s s   was  d e t e r m i n e d .   As  t h e   f o r c e   is   h i g h e r ,   t h e   s t i c k -  

5  n e s s   i s   h i g h e r )   as  a  m e a s u r e   of  r o l l   c o n t a m i n a t i o n   a t   t h e  

t i m e   of  c o a t i n g .   The  s t i c k n e s s   of  t h i s   e x a m p l e   was  l a r g e r  

t h a n   t h a t   of  t h e   p r e s e n t   i n v e n t i o n .   T h e r e f o r e ,   c o a t i n g  

e f f i c i e n c y   was  r e d u c e d   by  r o l l   c o n t a m i n a t i o n .   No  e v a l u a -  

t ion!   was  m a d e .  

10  C o m p a r a t i v e   E x a m p l e   6  was  an  e x a m p l e   in  w h i c h   t h e r e  

was  u s e d   C o p o l y m e r   L a t e x   ( f )   w h e r e i n   t h e   monomer   p r o p o r -  

t i o n   a t   t h e   f i r s t   s t e p   was  in  e x c e s s   of  t he   r a n g e   of  t h e  

p r e s e n t   i n v e n t i o n .   In  t h i s   c a s e ,   p o l y m e r i z a t i o n   s t a b i l i t y  

a t   t h e   s t e p   of  p o l y m e r i z a t i o n   was  s e r i o u s l y   low.   No  e v a -  

15  l u a t i o n   was  m a d e .  

C o m p a r a t i v e   E x a m p l e   7  was  an  e x a m p l e   in  w h i c h   t h e r e  

was  u s e d   C o p o l y m e r   L a t e x   (g)  o b t a i n e d   by  i n t r o d u c i n g   a l l  

t h e   p o l y m e r i z a t i o n   c o m p o n e n t s   of  E x a m p l e   1  and  r e a c t i n g  

a t   60°C  f o r   10  h o u r s .   At  t h e   s t e p   of  p o l y m e r i z a t i o n ,   a 

!0  l a r g e   a m o u n t   of  c o a g u l a t e s   were   f o r m e d .   No  e v a l u a t i o n   w a s  

m a d e .  
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T a b l e   1  ( c o n t i   1  ) 

BD:  B u t a d i e n e  

ST:  S t y r e n e  

AAM:  A c r y l a m i d e  

5  MAM:  M e t h a c r y l a m i d e  

AA:  A c r y l i c   a c i d  

TA:  I t a c o n i c   a c i d  

FA:  F u m a r i c   a c i d  

MMA:  M e t h y l   m e t h a c r y l a t e  

10  AN:  A c r y l o n i t r i l e  
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P r e p a r a t i o n   E x a m p l e   2 

( P r e p a r a t i o n   of  C o p o l y m e r   L a t e x e s   (M)  to  ( S ) ,   (m)  to  ( q ) )  

In  an  a u t o c l a v e   were   p l a c e d   200  p a r t s   of  w a t e r ,   0 . 5  

p a r t   of  s o d i u m   d o d e c y l b e n z e n e s u l f   o n a t e ,   1 .5   p a r t s   o f  

5  p o t a s s i u m   p e r s u l f a t e ,   6  p a r t s   of  c a r b o n   t e t r a c h l o r i d e   a n d  

t he   f i r s t   s t a g e   c o m p o n e n t s   shown  in  T a b l e   3,  w h i c h   w e r e  

t h e n   r e a c t e d   a t   60  °C  f o r   3  h o u r s   to   o b t a i n   c o p o l y m e r  

l a t e x e s   a t   a  p o l y m e r i z a t i o n   c o n v e r s i o n   of  98%  or  m o r e .  

S u b s e q u e n t l y ,   t h e   s e c o n d   s t a g e   c o m p o n e n t s   shown  in  T a b l e   3 

1  0  were   a d d e d   and  t h e n   r e a c t e d   f o r   15  h o u r s   to  p r o d u c e   C o -  

p o l y m e r   L a t e x e s   (M)  to  (S)  and  (m)  to  ( q ) .  

The  c o p o l y m e r   l a t e x e s   (M)  to  (S)  a r e   l a t e x e s   w i t h i n  

t he   s c o p e   of  t he   p r e s e n t   i n v e n t i o n ,   and  (m)  to  (q)  a r e  

o u t s i d e   t he   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  

15  E x a m p l e s   5  to  11,  C o m p a r a t i v e   E x a m p l e s   8  to  12 

U s i n g   t he   c o p o l y m e r   l a t e x e s   (M)  to  (S)  and  (m)  t o  

( q ) ,   l i g h t   w e i g h t   c o a t i n g   p a i n t s   v/ere  p r e p a r e d   by  t h e  

f o l l o w i n g   f o r m u l a t i o n .  

C o m p o s i t i o n  

20  C lay   80  p a r t s  

C a l c i u m   c a r b o n a t e  20  p a r t s  

C o p o l y m e r   l a t e x   ( s o l i d s )  1  5  p a r t s  

S t a r c h  7  p a r t s  

W a t e r   was  a d d e d   so  t h a t   t he   s o l i d s   c o n c e n t r a t i o n   w a s  
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69%.  As  t h e   s t o c k   b a s e ,   an  i n t e r m e d i a t e   q u a l i t y   s t o c k  

b a s e   (64  g/m2  )  was  u s e d .  

The  c o a t e d   p a p e r s   t h u s   o b t a i n e d   were   m e a s u r e d   f o r  

c h a r a c t e r i s t i c s   by  t h e   same  m e t h o d s   as  in  E x a m p l e s   1  to  3 .  

5  The  d e g r e e   of  s t a b i l i t y   was  m e a s u r e d   by  t h e   same  m e t h o d  

as  d e s c r i b e d   a b o v e .   The  s t i c k n e s s   was  m e a s u r e d   by  t h e  

f o l l o w i n g   m e t h o d .  

S t i c k n e s s :   M e a s u r e   of  Drum  C o n t a m i n a t i o n   a t   Drum  D r y i n g  

The  c o p o l y m e r   l a t e x   was  c o a t e d   on  a  p o l y e s t e r   f i l m  

10  and  d r i e d   to  form  a  f i l m .   On  t h i s   f i l m   was  b o n d e d   u n d e r  

p r e s s u r e   a  p a p e r ,   w h i c h   was  t h e n   p e e l e d   a p a r t ,   and  t h e  

d e g r e e   of  p a p e r   r e m a i n i n g   on  t h e   f i l m   was  d e t e r m i n e d   w i t h  

t h e   n a k e d   e y e .  

O  :  No  p a p e r   r e m a i n e d .  

'5  &  :  A  s m a l l   p o r t i o n   of  t he   p a p e r   r e m a i n e d .  

X  :  The  m a j o r   p o r t i o n   of  t he   p a p e r   r e m a i n e d .  

The  e v a l u a t i o n   r e s u l t s   a r e   shown  in  T a b l e   4 .  

The  f o l l o w i n g   can  be  s e e n   f rom  T a b l e   4 .  

E x a m p l e s   5  to   11  

10  T h e s e   a r e   e x a m p l e s   in  v /h ich   t he   c o p o l y m e r   l a t e x e s   o f  

t h e   p r e s e n t   i n v e n t i o n   a r e   u s e d ,   and  t h e   e f f e c t s   a imed   a t  

by  t h e   p r e s e n t   i n v e n t i o n   c o u l d   be  o b t a i n e d .  

C o m p a r a t i v e   Exmample   8 

C o m p a r a t i v e   E x a m p l e   8  i s   an  e x a m p l e   in  w h i c h   as  t h e  
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c o m p o n e n t   (c)  v/as  u s e d   C o p o l y m e r   L a t e x   (m)  n o t   t a i l i n g  

w i t h i n   t h e   r a n g e   of  t he   p r e s e n t   i n v e n t i o n ,   and  in  w h i c h  

s t a b i l i t y   was  p o o r ,   o p e r a t i n g   e f f i c i e n c y   v/as  low  and  t h e  

s m o o t h n e s s   of  a  c o a t i n g   l a y e r   v/as  b a d .  

5  C o m p a r a t i v e   E x a m p l e   9 

C o m p a r a t i v e   E x a m p l e   9  i s   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   was  u s e d   C o p o l y m e r   L a t e x   (n)  n o t   f a l l i n g   w i t h i n  

t h e   r a n g e   of  t h e   p r e s e n t   i n v e n t i o n ,   and  in  w h i c h   p a i n t  

v i s c o s i t y   was  h i g h   and  a l s o   s t i c k n e s s   was  h i g h   a n d ,  

10  t h e r e f o r e ,   o p e r a t i n g   e f f i c i e n c y   was  low  and  t h e   c o m p o s i -  

t i o n   was  u n s u i t a b l e   f o r   g a t e   r o l l   c o a t i n g .  

C o m p a r a t i v e   E x a m p l e   10 

C o m p a r a t i v e   E x a m p l e   10  i s   an  e x a m p l e   in  w h i c h   as  t h e  

c o m p o n e n t   (d)  was  u s e d   C o p o l y m e r   L a t e x   (o)  n o t   f a l l i n g  

15  w i t h i n   t h e   r a n g e   of  t h e   p r e s e n t   i n v e n t i o n ,   and  in  w h i c h  

s t a b i l i t y   was  low  and  s t i c k n e s s   was  h i g h   and ,   t h e r e f o r e ,  

o p e r a t i n g   e f f i c i e n c y   was  low  and  dry   s t r e n g t h   was  l o w .  

C o m p a r a t i v e   E x a m p l e   11 

C o m p a r a t i v e   E x a m p l e   11  i s   an  e x a m p l e   in  w h i c h   as  t h e  

20  c o m p o n e n t   (d)  was  u s e d   C o p o l y m e r   L a t e x   (p)  no t   f a l l i n g  

w i t h i n   t he   r a n g e   of  t he   p r e s e n t   i n v e n t i o n ,   and  in  w h i c h  

t h e   v i s c o s i t y   of  t h e   p a i n t   was  h i g h   and ,   t h e r e f o r e ,  

o p e r a t i n g   e f f i c i e n c y   was  low  and  t h e   c o m p o s i t i o n   w a s  

u n s u i t a b l e   f o r   g a t e   r o l l   c o a t i n g .  
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C o m p a r a t i v e   E x a m p l e   12  

C o m p a r a t i v e   E x a m p l e   12  i s   an  e x a m p l e   in  w h i c h   t h e r e  

was  u s e d   C o p o l y m e r   L a t e x   (q)  t h e   s t a b i l i t y   of  w h i c h   was  n o t  

w i t h i n   t h e   r a n g e   of  t h e   p r e s e n t   i n v e n t i o n ,   and  in  w h i c h  

5  s t i c k n e s s   was  h i g h ,   o p e r a t i n g   e f f i c i e n c y   was  low  and  t h e  

c o m p o s t i o n   was  u n s u i t a b l e   f o r   g a t e   r o l l   c o a t i n g .  
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T a b l e   3  ( c o n t i 1   ) 

BD:  B u t a d i e n e  

ST:  S t y r e n e  

A  AM:  A c r y l a m i d e  

5  MAM:  M e t h a c r y l a m i d e  

NMA:  N - m e t h y l o l a c r y l a m i d e  

AA:  A c r y l i c   a c i d  

TA:  I t a c o n i c   a c i d  

FA:  F u m a r i c   a c i d  

10  MMA:  M e t h y l   m e t h a c r y l a t e  

AN:  A c r y l o n i t r i l e  
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C o m p a r a t i v e   E x a m p l e   1  i s   d i r e c t e d   to  a  c a r d b o a r d  

c o m p o s i t i o n   in  w h i c h   a  commonly   u s e d   c a r b o x y l a t e d  

s t y r e n e - b u t a d i e n e   r u b b e r   l a t e x   is   u s e d   as  a  b i n d e r .   T h e  

c o a t i n g   c o m p o s i t i o n   of  t he   p r e s e n t   i n v e n t i o n ,   when  u s e d  

5  as  a  c a r d b o a r d   c o a t i n g   c o m p o s i t i o n ,   has   a d v a n t a g e s   a s  

d e s c r i b e d   b e l o w   o v e r   t h e   c o m p o s i t i o n   of  C o m p a r a t i v e  

E x a m p l e   1 .  

(1)  The  v i s c o s i t y   is   low.   Thus  i t   is   p o s s i b l e   t o  

p r e p a r e   a  c a r d b o a r d   p a i n t   w h i c h   i s   e x c e l l e n t   in  o p e r a t -  

10  ing   e f f i c i e n c y   a t   t h e   t i m e   of  c o a t i n g   and  has   a  s o l i d  

c o n c e n t r a t i o n   of  a t   l e a s t   60%  w h i c h   has   h e r e t o f o r e   b e e n  

c o n s i d e r e d   d i f f i c u l t   to  o b t a i n .  

(2)  The  b a l a n c e   among  p h y s i c a l   p r o p e r t i e s   of  c o a t e d  

p a p e r ,   such   as  d ry   p i c k ,   g l o s s   of  c o a t e d   p a p e r ,   p r i n t i n g  

15  g l o s s   and  so  f o r t h ,   is   e x c e l l e n t .  

(3)  P o s t   w o r k i n g   p e r f o r m a n c e   such   as  b l i s t e r   p a c k  

s u i t a b i l i t y   and  g l u a b i l i t y   w h i c h   a r e   t h e   i m p o r t a n t   c h a r a c -  

t e r i s t i c s   f o r   c a r d b o a r d   i s   e x c e l l e n t .  

In  a d d i t i o n ,   t h e r e   can  be  o b t a i n e d   a d v a n t a g e s   a s s o -  

20  c i a t e d   w i t h   t he   a f o r e m e n t i o n e d   e f f e c t s .  

(4)  S i n c e   h i g h   c o n c e n t r a t i o n   c o a t i n g   i s   p o s s i b l e ,   a  

r e d u c t i o n   in  c o s t   due  to  t he   s a v i n g   of  d r y i n g   e n e r g y   c a n  

be  a t t a i n e d ,   wh ich   is  a d v a n t a g e o u s   f rom  an  i n d u s t r i c a l  

s t a n d p o i n t   . 
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(5)  S i n c e   c o a t i n g   e f f i c i e n c y   i s   e x c e l l e n t ,   p r o d u c -  

t i o n   c o s t s   a r e   d e c r e a s e d .  

(6)  S i n c e   t h e   p e r f o r m a n c e   of  c a r d b o a r d   i s   i m p r o v e d ,  

i t   is   p o s s i b l e   to  e x t e n d   t h e   f i e l d   of  a p p l i c a t i o n   o f  

5  c a r d b o a r d .  

F u r t h e r m o r e ,   t h e   c o a t i n g   c o m p o s i t i o n   of  t h e   p r e s e n t  

i n v e n t i o n ,   when  u s e d   as  a  p a p e r   c o a t i n g   c o m p o s i t i o n   f o r  

g a t e   r o l l   c o a t i n g ,   has   t h e   f o l l o w i n g   a d v a n t a g e s .  

(1)  M e c h a n i c a l   s t a b i l i t y   is   e x c e l l e n t .   Thus  t he   o p e -  

10  r a t i n g   e f f i c i e n c y   a t   t h e   t i m e   of  g a t e   r o l l   c o a t i n g   i s  

e x c e l l e n t   and  i t   i s   p o s s i b l e   to  p e r f o r m   c o a t i n g   a t   a  g a t e  

r o l l   c o a t i n g   s p e e d   of  a t   l e a s t   600  m/min  w h i c h   has   b e e n  

h e r e t o f o r e   b e e n   c o n s i d e r e d   d i f f i c u l t   to  p e r f o r m   on  a  

i n d u s t r i a l   s c a l e .  

i5  
.  (2)  The  b a l a n c e   among  p h y s i c a l   p r o p e r t i e s   s u c h   a s  

d r y   p i c k ,   p r i n t i n g   g l o s s   and  so  f o r t h   is   e x c e l l e n t .  

(3)  S i n c e   s t i c k n e s s   is   low,   t h e   c o n t a m i n a t i o n   of  a  

c y l i n d e r   d r y e r   f o r   d y r i n g   a f t e r   c o a t i n g   is   r e d u c e d   a n d  

c u t t i n g   p r o p e r t i e s   a r e   e x c e l l e n t .  

!0  (4)  S i n c e   h i g h - s p e e d   c o a t i n g   i s   p o s s i b l e   and  c u t t i n g  

p r o p e r t i e s   a r e   e x c e l l e n t ,   p r o d u c t i o n   c o s t s   a r e   d e c r e a s e d .  

I n d u s t r i a l   A p p l i c a b i l i t y  

As  d e s c r i b e d   a b o v e ,   t he   p a p e r   c o a t i n g   c o m p o s i t i o n   o f  

t he   p r e s e n t   i n v e n t i o n   is   of  g r e a t l y   h i g h   i n d u s t r i a l   v a l u e  
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s  a  c a r d b o a r d   c o a t i n g   c o m p o s i t i o n   and  a l s o   as  a  c o a t i n g  

o m p o s i t i o n   f o r   g a t e   r o l l   c o a t i n g .  
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1  .  A  p a p e r   c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g   a  p i g m e n t  

and  a  b i n d e r ,   c h a r a c t e r i z e d   in  t h a t   as  t he   b i n d e r   t h e  

f o l l o w i n g   c o p o l y m e r   l a t e x   i s   u s e d .  

5  C o p o l y m e r   L a t e x  

(a)  A l i p h a t i c   c o n j u g a t e d   d i e n e  

20  to  60%  by  w e i g h t  

(b)  A r o m a t i c   v i n y l   c o m p o u n d  

1  0  to  65%  by  w e i g h t  

0  (c)  A m i d e - b a s e d   v i n y l   m o n o m e r  

0 .1   to  10%  by  w e i g h t  

(d)  E t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d  

0 .5   to  10%  by  w e i g h t  

(e)  O t h e r   c o p o l y m e i z a b l e   c o m p o u n d  

5  0  to  40%  by  w e i g h t  

M u l t i - s t a g e   p o l y m e r i z a t i o n   c o p o l y m e r   l a t e x   o b t a i n e d  

by  f i r s t   e m u l s i o n   p o l y m e r i z i n g   5  to  40%  by  w e i g h t   b a s e d  

on  t h e   t o t a l   w e i g h t   of  t he   monomers   u s e d   of  a  m o n o m e r  

m i x t u r e   c o m p r i s i n g   a t   l e a s t   one  monomer   s e l e c t e d   f r o m  

3  e a c h   of  ( a ) ,   ( b ) ,   (d)  and  (e)  a b o v e   to  form  a  c o p o l y m e r  

h a v i n g   a  g l a s s   t r a n s i t i o n   t e m p e r a u r e   of  no t   more  t h a n  

50  °C  and  t h e n ,   in  t h e   p r e s e n c e   of  t he   a b o v e   c o p o l y m e r ,  

e m u l s i o n   p o l y m e r i z i n g ,   a  monomer   m i x t u r e   c o m p r i s i n g   ( c )  

and  t h e   r e m a i n i n g   ( a ) ,   ( b ) ,   ( d ) ,   <e)  m o n o m e r s .  
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2.  The  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

when  i t   is   u s e d   in  c o a t i n g   of  c a r d b o a r d ,   a  c o p o l y m e r  

l a t e x   p r e p a r e d   f rom  t h e   monomer   c o m p o s i t i o n   shown  b e l o w  

is   u s e d   as  t h e   b i n d e r .  

Monomer  C o m p o s i t i o n  

(a)  A l i p h a t i c   c o n j u g a t e d   d i e n e  

20  to   60%  by  w e i g h t  

(b)  A r o m a t i c   v i n y l   c o m p o u n d  

10  to   65%  by  w e i g h t  

0  (c)  A m i d e - b a s e d   v i n y l   m o n o m e r  

0 .1   to   10%  by  w e i g h t  

(d)  E t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d  

0.5  to   10%  by  w e i g h t  

(e)  O t h e r   c o p o l y m e r i z a b l e   c o m p o u n d  

l5  0  to  40%  by  w e i g h t  

3.  The  c o m p o s i t i o n   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

when  i t   i s   u s e d   in  g a t e   r o l l   c o a t i n g ,   a  c o p o l y m e r   l a t e x  

p r e p a r e d   f rom  t he   monomer   c o m p o s i t i o n   shown  b e l o w   is   u s e d  

as  t h e   b i n d e r ,   and  t h e   d e g r e e   of  s t a b i l i t y   as  d e t e r m i n e d  

20  a c c o r d i n g   to  J IS   K6387  is   no t   more  t h a n   0.9%  by  w e i g h t .  

Monomer  C o m p o s i t i o n  

(a)  A l i p h a t i c   c o n j u g a t e d   d i e n e  

20  to  60%  by  w e i g h t  

(b)  A r o m a t i c   v i n y l   c o m p o u n d  
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10  to  65%  by  w e i g h t  

(c)  A m i d e - b a s e d   v i n y l   m o n o m e r  

0 .1   to  10%  by  w e i g h t  

(d)  E t h y l e n i c a l l y   u n s a t u r a t e d   c a r b o x y l i c   a c i d  

5  0 .5   to   10%  by  w e i g h t  

(e)  O t h e r   c o p o l y m e r i z a b l e   c o m p o u n d  

0  to   40%  by  v / e i g h t  
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